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My invention relates to the generation of elec 
tric energy by the application of heat to crys 
tals or minerals and discloses a new and novel 
method of and apparatus for producing a con 
stant electrical output from this source. 

It is known that certain types of minerals or 
crystals produce electricity when heated and de 

' velop distinct positive and negative poles; other 
types develop electric potential by mechanical 
stress, compression, elongation, etc., without 
heating. 
The ?rst mentioned types of crystals are pref-~ 

erably employed in this invention; however it is 
quite possible that in certain crystals the two 
types are more or less combined or related. Crys 
tals possessing the properties of the first men 
tioned type are herein referred to as pyro-electric 
crystals. 
The list of pyro-electric crystals is quite numer 

ous and not all minerals as yet have been tested 
under various conditions to determine their elec~ 
tric nature. The most commonly known include 
tourmaline, schorl, smithite, axinite, scolezit-e, 
prehnite, mesotype, boricite, mesolite, pyrite, 
haemotite, euxerit-e, annerodite, nohilte, uranotile, 
etc. . 

It is a general rule that the higher the di 
electric property of the mineral (when cold) the 
higher its pyro-electric potential, and vice versa, 
the‘ lower its dielectric or resistance, the lower 
the potential. With high dielectric types the 
energy developed is more or less of a static form 
while with the low types the energy is more like 
that produced by a thermocouple or voltic cell. 
I prefer to use the low dielectric types, being 
usually minerals or crystals having a large pro 
portion of metal oxides or other salts in their 
chemical composition. 

It is known that if certain substances in crys 
talline form are heated an electrical current will 
thereby be generated. However, when the tem 
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perature has reached certain predetermined. 
points the output of electrical energy decreases 
and ?nally reaches zero. _ _ 

It has been discovered that this decrease'in 
’ current can be prevented and a. substantially 
constant predetermined output of electrical en 
ergy obtained by impressing a potential differ 
ence on the terminals of .the crystal. When a. 
suitable potential difference is applied the falling 
off or decrease of the current is obviated and it 
then becomes possible to supply to the crystal a 
continuous input of heat energy and withdraw 
therefrom‘ a continuous output of electrical en- 

‘ There are various means of applying said po 
tential difference which for the sake of a better 
term may be herein designated as a polarizing 
or ionizing potential. The preferred means in ac 
cordance with the present invention includes the 
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use of elements having di?erent electromotive 
potentials in the electromotive series, as for ex 
ample, zinc and carbon, zinc and copper, tin and 
silver, etc. It has been found that when such 
elements are connected to the poles of the crys 
tal having the same sign as the elements, respec 
tively, and the said elements have been connected 
into an electrical circuit comprising the crystal 
and the elements, that a difference in potential 
may be thereby impressed on the crystal termi 
nals. Such electromotive elements provide means 
of impressing the terminals of the crystal with a 
potential difference, which is convenient and has 
certain advantages including e?iciency in heat 
conduction, as will hereinafter more fully be ex 
plained. 

' The invention includes both method and ap 
paratus. In accordance with the method as 
pects of the invention, heat energy is applied to 
a pyro-electric crystalline substance or mineral 
while impressing a polarizing or ionizing electri 
cal potential to the terminals of the crystal. This 
is preferably done by placing in electrical and 
mechanical contact with said terminals elements 
of the electromotive series having positive and 
negative polarity corresponding, respectively, to 
the poles of the crystal. 
From the apparatus point of view the inven 

tion comprises a device for transforming heat 
energy into?electrical energy comprising a pyro 
electric crystal having positive and negative poles, 
the poles of said crystal being in contact with 
elements of the electromotive series having, re 
spectively, positive and negative signs correspond~ 
ing to the poles of the crystal with which they 
are in contact, and means to apply heat to said 
crystal and elements. 
It is also the object of this invention to pro~ 

vide a method whereby a. large grouping of small 
crystals may be employed for increased electric 
output and to provide good electrical contact be 
tween the positive terminals of the group and be 
tween the negative terminals of the group. 

It is a further object of this invention to show 
that selection of the type of crystal used in corn 
binati-on with proper ionizing means will result 
in an increased electrical output. ' 
The principles of the invention will be de?ned 

in the claims and illustrated by the following 
description. . 

By grouping a mass of independent small crys 
tals that ‘are connected in multiple, that is, all 
positive and negative poles being connected to 
two common terminals, a much more stable per 
formance will result. Tourmaline, smithite, 
scolezite, etc. may be reduced to ?ne particles and 
yet each particle will, with heat, develop pyro 
energy in electric form, and by the means de 
scribed and shown in the drawing the small crys 
tals may be made to operate in multiple as a unit 
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with greatly enhanced electrical output over a 
single large crystal of the same weight or mass. 
Due to the short length of the crystals, their re 
sistance is lowered and the terminal surface is 
increased, and with low value ionizing voltages 
impressed on the multiple terminals they will give 
a ‘continuous ?ow of electric energy, when heated. 
For a better understanding of my invention, 

reference may be had to the accompanying draw 
ins. 
In the drawing: 
Fig. l is a top view of one of the forms of my 

invention. 
Fig. 2 is a sectional view on the line 2-2 of 

Fig. 1. 
Fig. 3 is a sectional view of a modi?ed form of 

my invention. ‘ 

Fig. 4 is a section of Fig. 3 taken through the 
lines 43—$l of Fig. 3. 

.F‘ig. 5 is an enlarged fragmentary view of the 
crystals of Fig. 3, showing them held in the in 
sulating cement with their poles in contact with 
the ionizing elements. 

Fig. 6 is a cross section of a structure composed 
of striated crystals. ' 
' Referring to the drawing, Fig. 2 shows one of 
the arrangements to'accomplish the objectives of 
this invention. Figs. 1 and 2 show a cup of any 
suitable metal as iron, etc. that has an extended 
bottom which is larger in diameter than the body 
portion. The inside of the cup is hollow. A 
metal cover 2 is provided with screws 8 for fas- ' 
tening it to the upper part of the cup which is 
?anged and tapped for the screws. The cover 
has a center opening 2i larger than the terminal ~ 
clamping nuts 6 so that they do not make contact 
with the cover. An insulating washer of mica 13 
is clamped between the cover and the ?ange at 
the upper end of the cup and centrally locates 
and supports the crystal element holder 9 by the 
central terminal screw 5 which is riveted into the 
center of the holder and securely clamps the 
holder against the mica. washer d by the jam nuts 
8 on terminal 5., The element holder 9 is in the 
form of a small cup of iron, copper or other elec 
tric conducting material with its edges slightly 
crimped, suspended with the openingin down 
ward position by the terminal screw 5 and nuts 6. 
The crystals iii are selected for uniformity in 
size and are arranged for assembling, ?rst ascer 
taining each crystal’s negative and positive pole. 
A conducting cement 8 which consists of pow 

dered carbon 50%, powdered iron 40%, copper 
dust 10% is mixed with sufficient water to which 
hasbeen added a small amount of chloride of 
ammonia to make a stiff plastic paste. The ele 
ment cup 9'is ?lled with this cement and while 
the cement is still plastic the crystals are assem 
bledby placing them in the cement, stacking 
them so that each crystal’s positive pole is covered 
by the cement. The selection of the diameter of 
the crystals will determine how many elements 
can .be grouped in a given space. The stacked 
elements are aligned upright and the cement. is 
allowed to set and dry. It is then baked to drive 
o?‘ any moisture that it may have retained and 
the unit is ready to assemble. 

It is possible by subjecting the minute crystals 
while heated, to a strong electrostatic ?eld and 
by agitating them on a vibrating shaker to have 
them identify and arrange their positive and 
negative poles for selection for assembly. 
In place of the ingredients mentioned for the 

cement, it is possible to use a commercial iron 
cement known under the trade name of “Smooth 
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On” by adding about 40% carbon dust. Other 
cements having conducting ability may be sub 
stituted. 
The crystals will be ?rmly ?xed in the cement 

if care has been taken to place them correctly. 
The cup I is now heated and metallic zinc II 

is melted in it. The amount of zinc used should 
be sui?cient to just cover the negative or lower 
ends of the crystals. The zinc should be in a. 
?uid state and free from dross and scum, while 
the level is being determined. 
The proper level determined, the element hold 

er a is tightly fastened to the mica washer by 
means of the nuts 6 and screw 5. The cover 2 'is 
assembled clamping the mica washer 4 between it 
and the cup, screws 3 being screwed ?rmly down 
on the cover to keep the interior of the cup sealed 
from the outside air which might cause oxidation 
of the zinc.v The air within the casing may be 
exhausted and a vacuum maintained or the free 
space within the casing may be ?lled with an 
inert atmosphere or ?uid at any desired pressure. 
The unit is now ready for use. Heat is pref 

erably to be applied at the bottom of the cup 
9 which should always be kept level. The path 
of heat travel is to the zinc contacting the neg 
ative poles of the crystals, through the crystals 
to the carbon cement, then to the cover, and 
then dissipated. This construction prevents the 
poles of the~crystals from. having equal temper 
atures, as the carbon radiates the heat away 
from the positive poles so that these poles are 
at a lower temperature than the negative poles 
which are immersed in the melted zinc. This 
difference of temperature assists the polarizing 
voltage of the zinc-carbon terminals in prevent~ 
ing the dropping and reversal potential of the 
crystals. This is of some importance when the 
crystals are fairly large and of high resistance. 
An energy consuming device such as voltmeter 
E8 in Fig. 2 and 59 in Fig. 3 is connected to the 
terminals 5 and 
Another form of unit is shown at Fig. 3 of the 

drawing. The di?erence is that the bottom of 
the cup l holds the carbon cement 8 and that the 
interior wall of the cup is insulated by a mica 
tube M which extends to, but does not cover. 
the bottom so that the carbon may still contact 
the bottom of the cup. The crystal elements ID 
are imbedded in the carbon cement 8 as in Fig. 
2 and allowed to thoroughly dry. A second ce 
ment layer 55 is now placed over the crystals 
covering them su?iciently deep so that only a 
small section of the negative poles protrudes. 
This second cement can be any insulating ce~ 
ramic cement or even china clay. After it is 
thoroughly dry the protruding poles are cleaned 
carefully by a soft wire brush and su?icient zinc 
H is added so that when melted it will cover 
the negative terminals. A center electrode 22 
which may be made of iron, copper or other elec 
trically conducting material is fastened to the 
mica washer 4 and is centrally located as in the 
‘other described unit. This electrode has a large 
foot and protrudes down into the zinc, making 
contact with it. and is the negative pole of the 
unit, the cup being the positive. 
The advantage of this last described construc 

tion is that the unit does not require to be on 
an exact level for perfect operation and any im 
purities in the zinc will rise to the surface and 
not cause trouble at the terminals of the crystals. 
It also permits the zinc to be placed in the cup 
in a metallic state instead of molten when as 
sembled. 
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An enlarged fragmentary cross section of-the 

cement and the crystals is shown at Fig. 5. A 
view is also shown in Fig.4 looking'down into 
the cup, showing the negative ends of the crys 
tals projecting through the insulating cement. 
Numeral 20 represents the heating burners. 

It is obvious that the melting point of the zinc 
may be raised or lowered by admixture with 
other metals. This may be necessary with the 
use of certain crystals which would disintegrate 
with temperatures as high as melting zinc. 
Other elements or compounds of the electro 
chemical series can be used in place of the car 
bon-zinc for ionization voltage. Best results are 
obtained by selecting combinations giving high 
potential di?erences. 
In some cases the crystal or mineral may con 

tain a substance that will function as one of the 
elements or contacts and it is then necessary 
only to employ another element or contact capa 
ble of providing a potential difference in relation 
to the ?rst element. . _ 

Certain crystals such as. pyrite, or others of 
the class that are composed of striated layers, 
vmay be used to produce pyro-electricity by halv 
ing them and placing the halves in contact with 
the layers at right angles to each other. In this 
case each half or crystal becomes a pole and the 
terminal end may be contacted with a polariz 
ing element by either clamping the element to 
the mineral or by electroplating the crystal ter 
minals or poles with the positive or negative ele-_ 
ments. Fig. 6 of the drawing shows the assem 
bly of such an arrangement. The terminals 
I2, I 6 are of copper and zinc and are crimped 
tightly to the two halves of the crystal |0—l0. 
For the sake of clarity I have shown a single pair 
of crystals, it being easily understood that more 
than one pair, as shown, could be mounted in 
multiple or series relation. 

It is understood that many deviations could be 
made from the arrangement shown and de 
scribed herein, as the description and drawing 
are intended to show the invention in as simple 
a manner as possible, and that various other 
methods and means of accomplishing the same 
results would be within the scope of the ap 
pended claims. The crystals are intended to be 
illustrated only diagrammatically. 

I claim: ' 

1. The method of transforming heat energy 
into electrical energy which comprises applying 

3 heat to a pyro-electric crystal while impressing 
an electrical potential on the terminals of the 
crystal. 

2. The method of transforming heat energy 
into electrical energy which comprises applying 
heat to a pyro-electric crystal while impressing 
an electrical potential on the terminals of the 
crystal, from poles in contact with said terminals 
said poles having positive and negative signs cor 
responding to the poles of the crystal. 

3. The method of transforming heat into elec 
trical energy which comprises applying heat to 
a pyro-electric crystal having positive and nega 
tive Poles said poles being in contact with ele 
ments of the electromotive series having posi 

‘ tive and negative polarity corresponding, respec 
tively, to the poles of the crystal with which they 
are in contact, said elements being connected in 
an electrical circuit comprising said elements and 
crystal. . , 

4. ,A device for transforming heat energy into 

3 
. electrical energy comprisinga pyro-electric crys 

U! 

10 

30 

tal having positive and negative poles, the. poles 
of said crystal being in mechanical and electrical 
contact with elements of the electromotive series 
having positive and negative signs corresponding 
to the respective poles of the crystal with which 
they are in contact, means to apply heat to said 
crystal and elements and means to connect said 
elements in an electrical circuit. 

5. A device for transforming heat energy into ' 
electrical energy comprising a pyro-electric crys 
tal having positive and negative poles, the poles 
of ‘said crystal being in contact with elements 
of the electromotive series having positive and 
negative signs corresponding to the respective 
poles of the crystal with which they are in con 

, tact,' said crystal and elements being mounted 
within a heat conductive housing which is in 
electrically insulated relation to at least one of 
said elements, means to apply heat to said hous 
ing and means to connect said elements to an 
output circuit. 

6. Device for transforming heat energy into 
electrical energy comprising a pyro-electric crys 
tal having positive and negative poles, means to 
apply heat to the crystal and means to apply a 
potential difference to the terminals of the crys 
tal to maintatin a substantially constant output 
of electrical energy while applying heat thereto. 

7. Device for transforming heat energy into 
electrical energy comprising a pyro-electric crys 
tal having positive and negative poles, means to 

‘ apply heat to the crystal and means to apply a 
potential difference to the terminals of the crystal 
to maintain a substantially constant output of 
electrical energy while applying heat thereto, and 
means to connect said terminals to an operative 

_ output circuit. 
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8. A device for producing pyro-electricity by 
the heating of crystals comprising a group of said 
crystals arranged in multiple in respect to their 
positive and negative poles, a multiple connec 
tion with and between the negative poles of the 
group comprising a negative element of the elec 
tro-chemical series and a multiple connection 
with and between the positive poles of the group 
comprising a positive element of the series, the 
positive and negative elements acting as ter 
minals for the pyro-electricity produced by the 
heating of the group of crystals. 

9. A method of producing electricity from crys 
tals, which comprises heating the crystals while 
they are contacted at their electrical poles with 
elements of the electro-chemical series that are 
of the same sign as the poles, the elements acting 
as collectors for the electric potential of the 
crystal. 

10. A method of producing electricity by heat 
ing crystals which comprises heating the crystals‘ 
while they are contacted at their electrical ter 
minals by elements of the electro-chemical series 
that are of the same electrical sign as the ter 
minals, the elements thereby acting as output 
terminals for the current of the crystals. 

11. A method of producing electricity by the 
heating of minerals, comprising a pyro-electric 
mineral having elements of the electro-chemicai 
series arranged as terminal contacts for collection 
or the polar current, said elements corresponding 
in polarity to the, polarity of the electric poten 
tial derived from the mineral. 
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